A two-dimensional lattice-gas model of a binary-ordering-alloy system was used to study the phase transitions and the atomic configuration near a 2=5 grain boundary. The cluster variation method was used to study order-disorder and melting transitions in the bulk alloys. The complete binary phase diagrams were constructed for two different sets of interaction-energy assumptions.
I. INTRODUCTION
In recent years there has been significant interest in the development of ordered alloys as new materials for hightemperature use. Particular interest has been devoted to the grain-boundary region, since most of these materials fail intergranularly.
Furthermore, it has been shown that minor changes in the chemistry of the grain-boundary region can dramatically change its mechanical properties.
It is therefore very important to theoretically understand the particular features of the grain-boundary structure in ordered alloys. However, most of the theoretical studies of grain-boundary structure are performed using energyminimization techniques at absolute zero. In the few high-temperature studies of pure materials there has been some evidence of the possibility of melting transitions of grain boundary at temperatures below the bulk melting point. ' ' Other calculations show significant disordering and segregation efFects near a free surface or an antiphase boundary. ' Monte Carlo calculations have been carried out for grain boundaries showing significant variation of the antisite defect near the grain-boundary region. It may be expected that at high temperatures these effects will be significant in controlling the grainboundary behavior. The purpose of the present work is to study the possible disordering and segregation effects near a 2=5 grain boundary at high temperatures. In particular, we are interested in studying the inAuence of important features of the bulk behavior on the grainboundary structure, for example, the effects of a large difFerence in the melting points of the two components of the binary alloy.
The model used is similar to that of Kikuchi properties. This liquidlike structure is shown in Fig. 4 for a stoichiometric alloy of case 1. Note that this behavior is very similar to that obtained for a pure material. ' The order-disorder transition does not seem to affect this transition significantly.
The thickness of the region affected by the presence of the boundary increases logarithmically with temperature and diverges for the melting temperature as discussed by Kikuchi and Cahn' for a pure material. The ordering in the alloy is disturbed in the grain-boundary region as shown in Fig. 5 , where composition profiles are plotted for a boundary of the stoichiometric alloy in case 1. The oscillations of the composition plane by plane decrease in amplitude in the '1. 3. more disorder. Figure 6 shows the long-range order parameter calculated plane by plane for the stoichiometric 
